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$\rho_{t}+div(\rho u)=0$ , (l.la)








$N=1,2,3$ $N$ $\mathbb{R}_{+}^{N}:=\{x\in \mathbb{R}^{N};x_{1}>0\}$ (1.1)
$x\in \mathbb{R}_{+}^{N}$ $x_{1}$
$x’$
$x=(x_{1}, \ldots, x_{N})=(x_{1}, x’) , x’=(x_{2}, \ldots, x_{N})$ .
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$(\rho, u)(0, x)=(\rho_{0}, u_{0})(x)$ ,
$\inf_{x\in \mathbb{R}_{+}^{N}}\rho_{0}(x)>0, \lim_{x_{1}arrow\infty}(\rho_{0},u_{0})(x_{1}, x’)=(\rho+, u_{+}, 0, \ldots, 0)\in \mathbb{R}^{N+1}$, (1.2)



























Bohm $(0,1)$ [2], Ambroso
[2]
[1]. Suzuki $\mathbb{R}+$ (1.5), (1.6)
Bohm (1.7)






$i\geq 0$ $H^{i}(\Omega)$ Sobolev $\Vert\cdot\Vert_{i}$
$k,$ $i\geq 0$ $C^{k}([0, T];H^{i}(\Omega))$ $H^{i}(\Omega)$ $[0, T]$
$k$
$\mathfrak{X}_{i}^{j}([0, T]):=\bigcap_{k=0}^{i}C^{k}([0, T];H^{j+i-k}(\Omega)), i, j=0,1, \ldots,$





$f$ $f^{-1}$ $u_{+}=0$ $f$
$\mathbb{R}$




$u_{+}^{2}\leq K$ $I_{2}$ $u_{+}^{2}>K$
$I_{1}$ $(u_{+}^{2}=K$ $I_{1}$ [10]
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) $f^{-l}$
2.1. ([10]) (i) $u_{+}$ $u_{+}^{2}\leq K$ $K+1\leq u_{+}^{2}$
(1.5), (1.6)
$\tilde{\rho},\tilde{u}_{1},\tilde{\phi}\in C(\overline{\mathbb{R}_{+}})$ $\tilde{\rho},\tilde{u}_{1},\tilde{\phi},\tilde{\phi}_{x}\in C^{1}(\mathbb{R}_{+})$ (2.1)
$(\tilde{\rho},\tilde{u}_{1},\tilde{\phi})$ $V(\phi_{b})\geq 0$
$\phi_{b}\geq f(|u+|/\sqrt{K})$ $K+1<u_{+}^{2}$ $\phi_{b}>f(|u+|/\sqrt{K})$
$(\tilde{\rho},\tilde{u}_{1},\tilde{\phi})\in C^{\infty}(\overline{\mathbb{R}_{+}})$
$|\partial_{x}^{j}(\tilde{\rho}-1)|+|\partial_{x}^{j}(\tilde{u}_{1}-u_{+})|+|\partial_{x}^{j}\tilde{\phi}|\leq C|\phi_{b}|e^{-cx}, j=0,1, \ldots$ . (2.2)
$c$ $C$
(ii) $u_{+}$ $K<u_{+}^{2}<K+1$ $\phi_{b}\neq 0$
(2.1) $(\tilde{\rho},\tilde{u}_{1},\tilde{\phi})$ $\phi_{b}=0$ (2.1)




$(\psi, \eta, \sigma)(t, x_{1}, x’):=(v, u, \phi)(t, x_{1}, x’)-(\tilde{v},\tilde{u},\tilde{\phi})(x_{1})$,
$\tilde{u}(x_{1}) :=(\tilde{u}_{1},0, \ldots, 0)(x_{1})$ .




(1.2), (1.3), (1.6) (3.1)
$(\psi, \eta)(0, x)=(\psi_{0}, \eta_{0})(x) :=(\log\rho_{0}-\log\tilde{\rho}, u_{0}-\tilde{u})$, (3.2)
$\sigma(t, 0, x’)=0$ . (3.3)
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Bohm (1.7) (2.2) $(\psi, \eta, \sigma)$ $|\phi_{b}|$
$x_{1}$ (3.la), (3.lb) $\lambda_{i}$
$\lambda_{1}:=\eta_{1}+\tilde{u}_{1}-\sqrt{K}<0, \lambda_{2}:=.\eta_{1}+\tilde{u}_{1}+\sqrt{K}<0,$
$\lambda_{i}=\eta_{1}+\tilde{u}_{1}<0, i=3, \ldots, N+1.$
(3.la), (3.lb)
(3.1) (3.3)














(3.4) $(\Psi, H, \Sigma)$ $:=(e^{\beta x1/2}\psi,$
$e^{\beta x_{1}/2}\eta,$ $e^{\beta x_{1}/2}\sigma)$
$+u_{+} \Psi_{x}1+divH=\frac{\beta}{2}u_{+}\Psi+\frac{\beta}{2}H_{1}$ , (3.5a)






$\mu_{j}(i\xi)=\frac{\beta u+}{2}-i\xi_{1}u+, j=3, \ldots, N+1,$
$\zeta:=1+|\xi|^{2}-\frac{\beta^{2}}{4}+i\beta\xi_{1}, \xi=(\xi_{1}, \ldots, \xi_{N})\in \mathbb{R}^{N}.$





3.2. ([8]) $N=1,2,3$ $m=[N/2]+2$ Bohm (1.7)
(i) $\alpha$ $(e^{\alpha x/2}1\psi_{0}, e^{\alpha x_{1}/2}\eta_{0})\in H^{m}(\mathbb{R}_{+}^{N})$
$\beta(\leq\alpha)$ $\delta$ $|\phi_{b}|+\Vert(e^{\beta x_{1}/2}\psi_{0}, e^{\beta x1/2}\eta_{0})\Vert_{m}\leq\delta$
$(3.1)-(3.3)$ $(\psi, \eta, \sigma)$
$(e^{\beta x_{1}/2}\psi, e^{\beta x_{1}/2}\eta)\in \mathfrak{X}_{m}([0, \infty)), e^{\beta x_{1}/2}\sigma\in \mathfrak{X}_{m}^{2}([0, \infty))$
$(\psi, \eta, \sigma)$




(ii) $\lambda\geq 2$ $\kappa\in(0, \lambda)$ $\alpha$ $((1+\alpha x_{1})^{\lambda/2}\psi_{0},$
$(1+\alpha x_{1})^{\lambda/2}\eta_{0})\in H^{m}(\mathbb{R}_{+}^{N})$ $\beta(\leq\alpha)$ $\delta$
$|\phi_{b}|+\Vert((1+\beta x_{1})^{\lambda/2}\psi_{0}, (1+\beta x_{1})^{\lambda/2}\eta_{0})\Vert_{m}\leq\delta$ $(3.1)-(3.3)$
$(\psi, \eta, \sigma)$
$((1+\beta x_{1})^{\lambda/2}\psi, (1+\beta x_{1})^{\lambda/2}\eta)\in \mathfrak{X}_{m}([0, oo)) , (1+\beta x_{1})^{\lambda/2}\sigma\in \mathfrak{X}_{m}^{2}([0,\infty))$
$(\psi, \eta, \sigma)$
$\sup_{x\in \mathbb{R}_{+}^{N}}|(\psi, \eta, \sigma)(t)|\leq C(1+\beta t)^{-\lambda+\kappa}$
$C$ $t$
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